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(54) Cable support structure 

(57) When a cable support stmcture according to 
the present invention is applied to a slide door in a ve- 
hicle, a first support member (20) and a second support 
member (30) support one end portion and another end 
portion in a cable guide (1 ) in a state capable of swinging 
them In a vertical direction approximately perpendicular 
to a sliding direction (Q) of a slide door (SD). According- 


ly, even in the case where an attitude angle of the slide 
door (SD) with respect to the vertical direction Is 
changed In correspondence to the slide movement, or 
a vertical position is changed, it is possible to prevent 
an unreasonable force from being applied to the cable 
guide (1) on the basis of the abovendescribed attitude 
or position change. 
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Description 

BACKGROUND OF THE INVENTION 
Reldof the Invention 

[0001] The present Invention relates to a cable sup- 
port structure for supporting a cable which Is arranged 
between relatively moving two members. 

Description of the Background Art 

[0002] Conventionally, there Is, for example, a struc- 
turethat impinging type tenninals are provided on a slide 
door side of a vehicle and ia vehicle main body side and, 
. when the slide door Is closed, the terminal In the door 
side and the tenminal In the vehicle main body side are 
Impinged so as to be electrically corihected, whereby an 
electric current is fed from the vehicle niain body side to . 
the door side via both the tenrninals. 
[0003] However, in the conventional structure, there 
is a problem In that the electric current can be fed to the 
slide door at the time when the slide door is closed, but 
the electric current can not be fed In a state where the 
slide door Is open. 

[00041 Accordingly, there is proposed a structure that. 
• a cable is arranged between the slide door and the ve- 
hicle main body, and the cable is arranged so as to be 

. inserted Into a cable guide. ; ' 

[0005] In this case, in accordance with the structure 
of the vehicle, there is the istructure that an attitude angle 
of the slide, door is changed In a vertical direction per- 
pendicular to a slide moving direction of the slide door, 
in correspondence to the slide movement at the time 
when the slide door Is opened and closed. For example; 
there Is a case where the slide door Is obliquely slanted 
with respect to the vertical direction from a state where 

' the slide door Is arranged approximately parallel to the 
vertical direction In a state where the slide door is com- 
pletely closed, in correspondence that the slide door is 
slid and opened, and the angle of slant Is gradually in- 
creased. » 

[0006] Accordingly, with respect to the vehicle having 
the structure, It is necessary to employ a device which 
can correspond to the change In the attitude angle with 
respect to the vertical direction of the slide door In cor- 
respondence to the slide movenrient. Further, In some 
set angle of the sliding direction of the slide door, there 
Is a case where a vertical position of the slide door with 
respect to the vehicle main body changes In the vertical 
direction In correspondence to the slide movement, so 
that it Is necessary to employ a device which can con*e- 
:sppnd to the.vertical motion of the slide door. 

SUMMARY OF THE INVENTION 

[0007] . Accordingly, an object of the present Inventibri 
Is to provide a cable.support structure which can conre-. 


spend to a change In attitude angle and a change in po- 
sition with respect to a vertical direction of each of mem- 
bers In correspondence to the movement of two mem- 
bers. 

5 [0008] According to one aspect of the present inven- 
tion, acablesupportstructureforsupporting acable ar- 
ranged between a first member and a second member 
which relatively move along a predeterniined moving di- 
. reclipn, Includes: a cable guide, fonmed by a plurality of 

10 linearly connected link members, for guiding tiie cable; 
a first support member, provided on the first member 
. side, for supporting one end portion of the cable guide; 
and a second support member, provided on the second 
member side, for supiwrting another end portion of the . 

15 cable guide, wherein at least one of the first support 
merriber and the second support member supports the 
one end portion or the another end portion of the cable 
guide in a state capable of swinging it in a vertical direc-: 
tion approximately perpendicular to the predetermined 

20 moving direction. 

[0009] Accordingly, even In the case where the alti- . 
tude angle of the first member or the second member 
with respect to the vertical. direction changes in corre- 
spondence to the movement or the vertkjaj position 

25 changes, it is possible to prevent an unreasonable force 
from being applied to ti^e cable guide on the basis of the 
change in attitude or position, so that It is possible to 
con^espond to the change in attitude angle and the 
change in position of the first member or the second 

30 member with respect to the vertical direction. 

[001 0] Furtiier, in the case of the structure that both 
the first support member and the second support mem- 
ber support one end portion and another end portion of 
the cable guide In the state capable of swinging tiiem in 

35 the vertical direction, respectively, It is possible to more 
securely prevent the unreasonable force from being ap- 
plied to the cable guide on the basis of the change In 
attitude angle and the change in position of the first 
member or the second mismber with respect to the ver- 

40 tical direction in con-espondence to the movement, and 
it Is possible to more securely correspond to the change 
In attitude Eingte and the change in position of the first 
member or the second member wiUi respect to the ver- 
tical direction. 

45 [001 1 ] Objects, features, aspecte and advantages of 
the present Invention will be more apparent from the fol- 
lowing detailed . description and the accompanying 
drawings. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

FIG. 1 is a schematic plan view showing a cable 
■ 55 support structure (In a full-close state) according to 
an embodiment of the present Invention; 
FIG. 2 is a schematic plan view showing the cable 
support structure (in a full-open state) In FIG. 1 ; 
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FIG. 3 Is a schematic plan view showing a state 
where a slide door Is opened and closed in the cable 
support structure In FIG. 1 ; 
. FIG. 4 is an enlarged view of a main part of a vehicle 
main body in the cable support structure In FIG. 1; 
FIG. 5 is an enlarged view of a main part of the ve- 
hicle main body In the. cable support structure In 
FIG. 1; 

FIG. 6 Is a view showing a structure of a fixation 
member of a first support member In a partly rup- 
. tured manner, 
FIG. 7 is a view showing a structure of a connection . 
member of the first support member; 
FIG. 8 is an enlarged view of a main part of a door 
In the cable support structure In FIG. 1 ; . 
FIG. 9 is ian enlarged view of a main part of the door 
In the cable support structure In FIG. 1 ; 
: FIGi. 1 0.ls a view showing a structure of a f ixation 
. merriber of a secpnd support member In a partly 
ruptured manner; - 

FIG: 11 is a view showing a structure of the fixation 
menriber of the second support member; 
FIG. 1 2 Is a view showing a structure of a connec- 
tion mennber of the second support member; 
FIG. 13 Is a view showing a structure of the connec- 
tion member of the; second support member In a 
: partly wptured nriannen 

FIG. 14 is a side view of a link member fonrning a 
cable guide; 

FIG. 15 Is a front view of the link member In FIG. 14; 
FIG. 16 Is a cross sectional view taken along line 
yil-Vil ln FIGS. 14and 15; 
FIG. 17 is a cross sectional view showing a state 
where link members are connected to each other 
so as to be freely bent in one dlrec^on; 
IflG. 18 Is a cross sectional view showing a state 
where the link rhembers are connected to each oth- 
er so as to be freely bent In both directions; and 
FIG. 19 is a perspective view showing a tube body 
covering a cable guide. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] Hereinafter, description will be given of acable 
support structure according to an embodiment of the 
present invention. In the present embodiment, the de- 
scription Is given of an embodiment In which a cable 
support stwcture Is applied to a vehicle main body and 
a slide door; however, a subject to be applied Is not lim- 
ited thereto. The present cable support structure can be 
applied to a first member and a second member wJilch 
relatively move along a predetemnlned moving directton. 
. [0014] FIG. 1 is a schematic plan view of the cable 
' support structure In a state where a slide door SD Is 
closed, FIG. 2 Is a schematic plan view of the cable sup- 
port structure In a state where the slide door SD Is 
opened, and FIG. 3 is a view showing a state when the 


slide door SD is opened and closed. 
[001 5] This cable support structure is stmctured such 
as to guide bending of a cable 2 (shown only in FIG, 1 5) 
arranged between a vehicle main body B and a slide 
. 5 . door SD, as shown In FIGS. 1 to 3, knd Is provided with 
a cable guide 1, the cable 2, a first support member 20 
and a second support member 30 which support one 
; end portion and another end portion of the cable guide 
1 , respectively. 

10 [0016] The cable 2 Includes at least one electric wire 
. for feeding an electric cun-ent to the slide door SD and 
an electric wire for transmitting and receiving signals be- 
: tween the slide door SD and the vehicle main body B, 
1 . and Is ananged between the vehicle main body B and 

15 the Slide door SD. 

IPOIT] The cable guide 1 Is fomned by a plurality of 
linearly connected link members (piece meinbers) 3, 
One end portion of the cable guide 1 Is supported to the 
vehtele main body B by a first support member 20, and 

20 another end portion thereof Is supported to the slide 
doorSp by asecond support member 30 which will be 
described later. The cable 2 Is Inserted Into each of the 
. linkmerTibers 3 of the cable guide 1 , thereby guiding the. 
bending of the cable 2. In FIG. 3, a position PI shows 

25 a state where the slide door SD is completely closed (a 
full-close state), a position P2 shows a state where the 
slide doorSD is partly opened (a partly-open state), and 
a position P3 shows a state where the slide door SD is 
- completely opened (a full-open state). 

30 [0018] The first support member20 is made by a resin 
or the like, and Is firmly fixed to the vehtole main bpc^ 
B via a screw (not shown) or the like, More speciffcally, 
it Is finnly fixed to a lower portion of a door frame In the 
vehtele main body B. . 

. 55 [0019] As shown In FIGS. 4 and 5, the first support 
member 20 Is provided with a fixation member (a first 
. fixation member) 21 fpced to the vehicle main body B by 
the screw or the like, and a connection member (a first 
connection member) 22 Interposed between one end 

40 portion of the cable guide 1 and the fixation menriber 21 . 
Further, thefirst support member20 Is connected to one 
end portion of the cable guide 1 , and supports one end 
portion of the cable guide 1 In a state capable of swing- 
ing In a vertical.directlon T approximately perpendteular 

45 to a sliding direction Q of tiie slide door SD. 

[0020] As shown In FIG. 6 In a partiy ruptured manner, 
thefixation member21 is provided with a guide tube por- 
tion 21aforguld!ng outthecable2from the vehtele main 
body B side. Extended portions 21b and 21cformed by 
50 extending left and right sidewalls of a leading end por? 
tion of the guide tube portion 21a and used for connect- 
ing to tiie connection member 22 are provided In the 
leading end portion of the guide tube portion 21 a. Con- 
vex portions 21 d and 21 e protruding to left and right out- 
55 er sides are respectively provided In side surfaces of 
both tiie extended portions 21b and 21c. In FIG. 6, a 
reference numeral 23 denotes a fixation holeforfasten- 
Ing by screw or the like. . 
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[0021] As shown in FIG. 7,'the connection member 
22 has a tubular shape into which the cable 2 can be 
Inserted, and Is provided with extended portions 22a 
and 22b fomied by extending left and right sidewalls and 
used for connecting to the fixation member 21 in one 
end side connected to the fixation member 21 . Both the 
extended portions 22a and 22b are provided with receiv- 
Ing portions (herein, receiving holes) 22c and 22d to . 
which both the convex portions 21 d and 21e of the fix- 
ation member 21 are fitted from Inner sides so as to be 
axlally supported. Another end side of the connection 
member 22 is provided with extended portions 22e and 
22f fornied t^ extending upiper and lower sidewalls and 
used for connecting to the cable guide. 1 . Both the ex- 
tended portions 22e and 22f are provided yvith receiving 
portions (herein, receiving holes) 22g to which both up- 
per and lower convex portions 13 (see FIG. 14), which 
will be described below, In one end portion of the cable 
guide tare fftted frorh Inner sides so as to be axlally 
sujpported, respectively. 

[0022] The fixation rnember 21 and the connection 

. member 22 are connected by fitting both the convex por- 
tions 21d and 21 e of the fixation niember21 to both the 
receiving portions 22c iand 22d in one end side of the 
connection member 22 from the inner isides. Accoreilng- 
ly, the fixation member 21 axially supports the connec- 

'' tiori member 22 connected to one end portion of the ca- 
. bie guide 1 in such a manner as to freely rotate around 
an axis corresponding to the vertical direction T In an- 
other end side of the conhectlbn nriembbr22, the convex 

'. portions 13 of one end portion of the cable guide 1 Is 
fitted to both the receiving portions 22g from the jnner 
sides, whereby the cable guide 1 Is connected. Further, 
in the connection portion, one end portion of the cable 
guide .1 can be bent approximately in a horizontal dlrec- 

/ tlon;" . - ' 

. [0023] The cable 2 Is guided out to the outer side of 
the vehlde.maln body B from the vehicle rhain body B 
side through the Inner side of the guide tube portion 21 
and further through the Inner side of the connection 
member 22, and guided so. as to be Inserted Into the 
cable guide 1 . 

[0024] Further, a tail end portion of the guide tube por- 
tion 21 a in the flxatiof) member 21 Is fornied so as to be 
directed to a direction which Is notparallel to the sliding 
direction Q and be directed to the side of the slide door 
SD. One end portion of the cable guide 1 and one end 
portion of the cable 2 are supported via the connection 
member 22 by this tall end portion of tiie guide tube por- 
tion 21a. More specifically, the tail end portion of the 
- guide tube portion 21a Is provided so as to be sllghtiy 
"slanted to a rear side of tiie yehlcle main body B (a di- 
rection moving apart from the second support member 
30 in the full-close state). As a result, one end portion 
of the cable guide 1 and one end portion of the cable 2 
Is supported by the guide tube portion 21 a so as to be 
directed toward the sllghtiy oblique rear side with re- 
spect to. the vehicle main body B. 


[0025] The second support member 30 is made by a 
resin or ttie like; and Is finnly fixed to the slide door SD 
via a screw (not shown) or tiie like. More specifically, it 
Is firmly fixed to tiie lower portion of the slide door SD. 
[0026] As shown in FIGS . 8 and 9. tiie secorid support 
member 30 is provided with a fixation meniber (a second 
fixation member) 31 fixed to the slide door SD by the 
screw or the like, and a. connection member (a second 
connection member) 32. Interposed between another 
end portion of the cable guide 1 and the fixation member 
31 . Further, the second support member 30 is connect- 
ed to another end portion of the cable guide 1 , and sup- 
.ports ariotherend portion of the cable guide 1 in a state 
capable oif swinging In the vertical direction J- 
[0027] As shown In FIGS. 10 and 11, the fixation 
member 31 Is provided with a pair of left and right pro- 
truding pieces 31 a arid 31b for connecting to the con- 
nection member 22. Receiving portions 31 c to whteh 
convex portions 32f and 32g, which will be described 
later, of tiie connection member 32 are axlally supported 
by being frttedfrpm innersides are provided in inner side 
surface of both the protruding pieces 31a and 31b, re- 
spec^ely. In FIG. 11 , a reference numeral 33 denotesi 
a fixing hole for fastening by screw or the like, and a 
reference symbol C denotes a blank portion for weight 
saving or the like. 

[0028] As shown In FIGS. 12 and 13, the connection 
member 32 has a tubular holding portion 32a Into which 
another end portion of the cable guide 1 is Inserted so 
. as to be held, and Is provided with a protruding portion 
32b for connecting to the fixation member 31 in an outer 
peripheral portion of the holding portion :32a. Engage- 
ment recess portions 32e to which the upper end lower 
convex portions 13 in another end side of the cable 
guide 1 are fitted and engaged are provided in inner sur- 
face sides of upper and lower sidewalls 32c and 32d of 
the holding portion 32a, respectively. When pressing ian- , 
other end portion of the cable guide 1 into the holding 
portion 32a as shown by an-ow D In FIG. 13, tiie upper 
and lower convex portions 13 in another end portion are 
engaged with the engagement recess portion 32e. and 
the cable guide 1 is prevented from coming off and held. 
Convex portions 32f and 32g protruding in left and right 
directions are provided in left and right side surfaces of 
the protmdlng portion 32b. In FIG. 12, a reference sym- 
bol E denotes a blank portion for weight saving or the 
like. 

[0029] Then, the connection member 32 and tiie fix- 
ation member 31 are connected by fitting both the con- 
vex portions 32f and 32g of the connection member 32 
to the left and right receiving portions 31 c of the fixation 
member 31 from tiie innersides. Accordingly, tiie fixa- 
tion member 31 axially supports the connection member 
32 to which anotiier end portion of tiie cable guide 1 is 
connected In such a manner as to freely rotate arourid 
the axis corresponding to the vertical direction T. ' 
[0030] Further, the second support member 30 is lo- 
cated at a fonvard position of the vehicle In the first sup- 


10 


IS 


20 


25 


30 


35 


40 


45 


50 


4 


7 


EP 1378 400 A1 


8 


port member 20 In a state where the slide door SD is 
fully.closed. In this state, the second support menriber 
30 supports another end portion of the cable guide 1 
and another end portion of the cable 2 so that the an- 
. other end portions are directed toward the second sup- 
port member 30 along the sliding direction.Q. Further, 
when opening the slide door SD from this state, the sec- 
ond support member 30 is structured such as to move 
to the rear side crossing the side portion of the first sup- 
port member 20. Accordingly, in the full-open state of 
the slide door Sd, the second support member 30 sup- 
ports another end portion of the cable guide 1 and an- 
other end portion of the cable 2 so as to be directed to- 
ward a direction moving apart from the first support 
rnember 20 along the sliding direction Q. 
[0031 ] In view of the opening and closing structure of 
the slide door SD, in the full-open state of the slide door 
SD, the slide door SD Is generally moved to some extent 
to the outer side of the vehicle m<aln body B In compar- 
ison with the ftill-ciose state of the slide door SD. Ac- 
cordlngiy, a distance between tlie first support menriber 
20 and the second support member 30 in the direction 
orthogonal to the sliding direction Q of the slide door SD 
is larger in tiie full-open state than in the full-close state. 
[0032] Herein, in the vehicle to which the present em- 
bodiment Is applied, In conrespondence to the slide 
movement atthe time when the slide door SD is opened 
and closed, an attitude angle 6 (see FIG. 9) of the slide 
door SD with respect to the vertical direction T Is 
changed. More specifically, the isllde door SD is inclined 
obliquely slanted in a direction shown by an-ow F In FIG. 
9 with respect to the vertical direction T from a state 
where the slide door SD Is arranged approximately par- 
allel to the vertical direction T In the full-close state, in 
correspondence to the slide movement. Accordingly, 
the slant angle (0) of the slide door SD Is gradually In- 
creased. 

[0033] On the contrary, according to the present em- 
bodiment, the first support member 20 and the second 
support member 30 support one end portion and anoth- 
er end portion of the cable guide 1 In the state capable 
of swinging In the vertical direction T. Therefore, even 
when the attitude angle 6 of the slide door SD with re- 
spect to the vertical direction T is changed in corre- 
spondence to the slide movement, It is possible to pre- 
vent the unreasonable force from being applied to the 
cable guide 1 on the.basis of the attitude change.. 
[0034] Further, In some set angle of the sliding direc- 
tion Q of the slide door SD, there Is a case where the 
vertical position of the slide door SD Is ciianged In the 
vertical direction T with respect to the vehicle main body 
B in correspondence to the slide movement. However, 
according to the present embodiment, since one end 
portion and another end portion of the cable guide 1 are 
supported by the first support member 20 and the sec- . 
ond support member 30 In the state capable of swinging 
in the vertical direction T, it is possible to prevent the 
unreasonable force from, being applied to the cable 


guide 1 on the basis of the change in the vertical position 
of the slide door SD. 

[0035] inabaslcstructureof eachofthelinkmenrtbers 
3 fonnlng the cable guide 1 , as shown in FIGS. 14 to 17, 

5 the link member 3 Is provided with a barrel portion 1 1 , a 
pair of convex portions 13 provided In one end portion . 
of the ban-el portion 1 1 and sen/lng as a rotation axis, a 
pairofraiceiving portions 15 (herein, recehrfng holes) 15. 
provided in another end portion of the barrel portion 11 

10 and axialiy supporting the convex portions 13 of the link 
member3 corresponding to an opposing side to be con- 
nected, a pair of first contact portions 1 7 provided in one 
end portion of the banrel portion 1 1 , and a pair of second 
contact portions 19 provided in another end portions of 

IS the barrel portion 1 1 \ and is made by a resin or the like. 
[0036] The banrel portion 11 has an approximately 
redtangular tubular shape, and has an inner diameter 
into which the cable 2 can be Inserted. The convex por: . 
tion 13 Is provided In each of extended portions 11 a 

20 fonned by extending mutually opposing portions (upper 
and lower sidewalls in FIG, 14) in an opening portion of 
one end portion in the barrel portion i 1 . The receiving 
portion 15 is provided In each of extended portions lib 
fomied by extending mutually opposing portions (upper 

25 and lower sidewalls In FIG. 14) in an opening portion of 
another end portion in the ban'el portion 11 . The convex 
portions 13 and the receiving portions 15 are provided 
so that an axis connecting the convex portions 1 3 In both 
sides and an axis connecting the receiving portions 15 

30 in botii sides are parallel to each otiier (in the same di- 
rection). 

[0037] A width of both tiie extended portions lib pro- 
vided witii the receiving portions 15 is set slightly larger 
than a width of both the extended portions 1 1 a provided 

35 witii the convex portion 13. Accordingly, in the connec- 
tion portion of the link member 3, as shown In FIG. 17, 
both convex portions 13 of one link member 3A (see 
. fig! 1 7) are fitted to botii recehring portions 1 5 of an- 
. . ottier link member 3B (see FIG. 1 7) from the inner sides. 

40 Accordingly, both tiie link members 3A and 38 are con- 
nected. In the state of being connected In this manner, 
the convex portions 1 3 are rotatably held In the receiving 
■ portions 1 5, whereby the bending angle can be changed 
in the connection portion between t^oth the link mem- 

45 bers3Aahd3B. 

[0038] The first and second contact portions 1 7 and 
19 con^spond to means for regulating a bending direc- 
tion R (see FIG, 17) in the connection portion of the link 
member 3, That Is, the first and second contact portions 

50 17 and 19 are provided at positions at which two link 
members 3A and 38 can be brought Into contact with 
each other at a time when the link members 3A and 38 
are connected, whereby two connected link members 
3A and 38 can be brought Into contact with each otiier 

55 In a linearly extended state. Further, the bending direc- 
tion R in tiie connection portion Is regulated so that one 
link member 3A Is bent only in one bending direction R 
from the state where one link member 3A lineariy ex- 
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tends with respectto anotherlinkmemberSB, in accord- 
ance with the regulation of the contact portions 17 and 

19. ■ 

[0039] That is, when connecting the link members 3 
shown in FIGS. 14 to 17 to each other, the link member 
3 can be bent only in one direction from the linear state. 
[0040] In the case where It Is desired to bend In both 
directions within a predetemiined bending angle from 
the linear state, for example, a structure shown in FIG. 
18 Is employed. According to the embodiment of the 
structure shown in FIG. 18, in a state where the link 
menribers 3C and 3D are linearly extended, contact por- 
tions 1 7Da and 1 7Db of a link member 3D are a prede- 
tenmined size apart from a contact portion 19C of a link 
member 3C. Further, the contact portions 17Da and 
17Db are brought Into contact with the contact portion 
19C In a state where the link members 3C and 3D are 
bent at a predetermined angle to any one of bending 
directions Ra and Rb, whereby more bending is 
stopped. 

[0041] As shown In FIGS. 1 and 2, the cable guide 1 
Is provided With a first section SI at the vehicle main 
body B side aind a second section S2 at the slide door 

SD side. 

[0042] In the first section S1. the cable guide 1 Is 
fbmied such as to be freely bent in both directions from 
the approximately linear state. A bending angle of the 
connection portion In each of the link members 3 in the 
section SI is set In such a range that the cable guide 1 
Is not Interfered with the menrtber at the vehicle main 
body B side. 

[0043] According to the present embodiment, the first 
section SI includes a section SI a in which a plurality of 
link members 3 are connected so as to be freely bent 
only In one direction from the linear state, and a section 
SI b In which a plurality of link members 3 are connected 
80 as to be freely bent in both directions from the linear 
state. That ls. In the first section SI , all of the connection 
portions can not be bent in both directions, but can be 
bent in both the directions as a whole In a longitudinal 
direction. 

[0044] The section SI a bendabie only In one direction 
is set at the vehicle main body B side In tiie first section 
SI and, herein, the section Including one connection 
portion between the link member 3 and the first support 
member 20 and two connection portions between the 
link members 3 Is set to the section SI a bendabie only 
in one direction (see FIG. 4). 

[0045] Further, the section Sib bendabie in botti the 
directions Is set at the second section S2 side (the slide 
door SD side) In the first section SI and. herein, the sec- 
tion Including four connection portions between the link 
members 3 Is set to the section Sib bendabie In both 
the directions (see FIG. 4). 

[0046] Further, In the state where another end portion 
of the cable guide 1 is pulled to a right side In FIGS. 3 
and 4 (the full-ciose state of the slide door SD), a whole 
of the first section SI Is bent In a clockwise direction (in 


FIGS. 3 and 4). The bending angle of the connection 
portion between tiie links 3 In the first section SI at this 
time is set In such a range that the cable guide 1 is nel- . 
ther interfered with the outer body of the slide door SD 

5 and nor interfered with a rali RL for the slide door SD at 
the vehicle main body B side. 
[0047] On the other hand, in the state where another 
end portion of the cable guide 1 Is pulled to a left side 
In FIGS. 3 and 4 (the full-ck)se state of the slide door 

10 SD), the section SI a bendabie only in one direction In 
the first section SI turns into the linear state, and the 
section SI b bendabie in both the directions Is bent In a 
counterclockwise direction (in FIGS. 3 and 4). The bend- 
ing angle of the connection portion between the link 

IS members 3 In the first section SI at this time Is set in 
such a rang&that the cable guide 1 1s not Interfered with 
• a slide door frame rear body Ba In the side of the vehicle 
main body B. More specifically, the bending angle to- 
ward the rear side of ttie vehicle Is zero degree In the 

20 section SI a bendabie only in one direction In the first 
section SI , and the link can be bent at the bending angle 
20 degrees in each of four connection members be- 
tween the link members 3 In tiie section Sib bendabie 
in both the directions. Further, the first support member 

25 20 supports one end portion of the cable guide 1 In an 
attitude that the first support member 20 Is slanted at 1 0 
degrees toward the rear side of the vehicle with respect 
to the direction orthogonal to the sliding dire<^ion Q. Ac^ 
cordingly, in the case where the bending angle becomes 

30 maximum in the section S1b, an angle which the end 
portion In the side of the door in the first section S 1 
formed with the direction orthogonal to the sliding direc- 
tion Q Is obtained by the fomiula 20 degrees x 4 + 10 
degrees = 90 degrees. As a result, the second section 

35 82 can be connected toward the rear side along the slid- 
ing direction Q. 

[0048] That is, the cable guide 1 is arranged so as to 
be extended toward the second support member 30 by 
being bent In the first section SI while being connected 

40 apart from the vehlde main body B side. 

[0049] In partk:ular, In the full-open state. It Is extend- 
ed out so as to move apart from the vehicle main body 
B side from the section S1 a of the cable guide 1 , and is 
bent toward the rear side of the vehicle main body B in 

45 the section S1b. 

[0050] It Is noted that the bending angle and the bend- 
ing direction of the connection portion between the link 
members 3 in the first section SI Is appropriately 
changed In correspondence to an an^nged position, a 

50 shape or the like of the various niembers (the body itself 
and the rail RL) at the vehicle main body B side. 
[0051] The second section S2 Is fomned such as to be 
capable of being bent only in one direction from the ap- 
proximately linear state. 

55 [0052] Further. In the state where another end portion 
of the cable guide 1 is pulled to the right side In FIGS. 
3 and 4 (the full-close state of the slide door SD), the 
second section S2 Is extended linearly toward the sec- 
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ond support member 30. On the other hand, In the state 
where another end portion of the cable guide 1 1s pulled 
to the left side In FIGS. 3 and 4 (the full-open state of 
the slide door SD), the secorid section S2 is bent In a 
clockwise direction (iri FIGS. 3 and 4), and is extended 
toward the second support member 30 while being re- 
versed in an approximately transversal J-shape. 
[0053] Further, the cable guide 1 1s coated with a tube 
body 40 shown in FIG. 1 9. 

[0054] The tube body 40 is made of an elastic material 
such as a rubber, an elastic plastic or the like, and is 
formed In a bendable tubular shape. According to the . 
present embodiment, for the purpose of being specifi- 
cally eaisily bent, it is fomied in a bellows tube, shape; 
however, it is not necessary that it is always fomied In 
the bellows tube shape. 

[0055] In the cable support structure of the slide door 
SD structured in the manner described above, in the full- 
close state of the slide door SD, the whole of the first 
"section SI Is bent In a clockwise direction, and the sec- 
ond section 82 Is extended In the approximately linear 
state (a first bending mode). 

[0056] When opening the slide door SD from this 
state, in the first section SI, the section S1a bending 
only in one direction is extended ilnearty, and thesec^on 
Si b bending In both the directions is bent In the reverse 
direction. Subsequently, since the bending direction is 
limited to one direction In the second section S2, it is 
gradually bent from the link member 3 at the first section 
S1 side toward the link member 3 at the slide door SD 
side. Therefore, the bending mode of the cable guide 1 
is llmitedtoapredetemiinedmodeatthetimeof opening 
the slide door SD. 

[0057] Further, in the full-open state of the slide door 
SD, the second section S2 turns into in a mode extend- 
ing toward the second support member 30 whDe being 
reversed in the approximately J-shape (a second bend- 
■ ing mode). 

[0058] At the time of closing the slide door SD, it Is 
bent and deformed In the reserve mode to that de- 
scribed above. 

[0059] According to the cable support structure 
formed In the manner described above, the structure is 
made such that the first support member 20 and the sec- 
ond support member 30 support one end portion' and 
another end portion of the cable guide 1 in a state ca- 
pable of swinging one end portion and another end por- 
tion In the vertical direction T. Accordingly, even In the 
case where the attitude angle 6 of the slide door SD with 
respect to the vertical direction T is changed In con'e- 
spondence to the slide movement, or the vertical posi- 
tion Is changed, it is possible to prevent the unreason- 
able force from being applied to the cable guide 1 due 
to the attitude change or the position change, and it is 
possible to correspond to the attitude angle change or 
the position change of the slide door SD with respect to 
the vertical direction.* 

[0060] Further, since the cable guide 1 1s extended to- 


ward the second support member 30 after being extend- 
ed so as to move apart from the vehicle main body B 
side. It is possible to prevent the cable guide 1 from be- 
ing Interfered with the other members at the vehicle 

s main body B side, in the present embodiment, the slide 
doorframe rear body Ba at the vehicle main body B side 
and the rail RL for the slide door SD. , 
[0061] In particular, the first sectlpn SI includes the 
section SI a in which a plurality of link members 3 are 

10 connected so as to be freely bent only In one direction 
from the linear state, and the section SI b in which a plu- 
rality of link members 3 are connected so as to be freely 
bent In both the directions from the linear state. Accord- 
ingly, it Is possible to easily differentiate the modes in 

15 which the cable guide 1 moves apart.from the vehicle 
main body B side, between the first bending mode and 
the second bending mode. 

[0062] Further, since the second section S2 of the ca- 
ble guide 1 Is also set to be capable of being bent only 

20 in one direction , it is possible to prevent the second sec- 
tion S2 from being interfered with the other members. 
[0063] Further, one end portion of the cable guide 1 
is supported by tire first support rnennber 20 so as to be 
slanted to the rear side of the vehicle. Accordingly, at 

25 the time of opening the slide door SD, a force applied to 
the longitudinal direction of the second section S2 in the 
cable guide 1 is easily converted i nto a force for smooth- 
ly bending the first section SI or the like in the reverse 
direction, whereby it Is possible to smoothly bend and 

30 deform the cable guide 1 from the first bending mode to 
the second bending mode while preventing the buckling 
of the second section S2. 

[0064] Further, since the cable guide 1 is covered with 
the bendable tubular tube body 40, it is possible to 
35 achieve a waterproof and dustproof against the cable 2. 
Further, it is possible to prevent noise caused by piay 
between the link rnembers 3. 

. [0065] Wlien a cable support structure according to 
the present invention Is applied to a slide door in a ve- 

40 hk:Ie, a first support member (20) and a second support 
member (30) support one end portion and another end 
portion In a cable guide (1 ) In a state capable of swln glng 
thern in a vertical direction approximately perpendicular 
to a sliding direction (Q) of a slide door (SD). According- 

^ ly, even Iri the case where an attitude angle of the slide 
door (SD) with respect to the verttoal direction Is 
changed in correspondence to the slide movement, or 
a vertical position Is changed. It Is possible to prevent 
an unreasonable force from being apjalied to the cable 

so guide (1) on the basis of the above-described attitude 
or position change. 

Claims 

55 

1 . A cable support structure for supporting a cable (2) 
arranged between a first member (B) and a second 
. member (SD) which relatively move along a prede- 
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termined moving direction (Q), comprising: 

a cable guide (1)i fomned by a plurality of line- 
arty connected link members (3), for guiding 
said cable; 

a first support member (20), provided on said 
first member side, for supporting one end.por- . 
tion of said cable guide; and 
a second support member (30), provided on 
said second member side, for supporting an- 
other end portion of said cable guide, wherein 
at least one of said first support mernber and 
said second support member supports said one 
end portion or sEiid another end portion of said 
cable guide In a state capable of swinging it In 
a vertical direction approximately perpendicu- 
lar to said predetemnlned moving direction. 

2. The cable support structure according to daim 1, 
wherein 

said first member is a main body of a vehicle, 
and said second member is a slide door. 

3. The cable support structure according to claim 1 or 
2, wherein 

both said first support member and said sec- 
ond support member support said one end portion 
and said another end portion of said cable guide in 
said state capable of swinging them In the vertical 
direction, respectively. 

4. The cable support structure according to any of 
claims 1 to 3, wherein 

said first support member includes: 

a first fixation member (21 ), fixed to said first 
member side, for supporting said one end por- . 
. tion of said cable guide; and 

a first connection member (22) Interposed be- 
tween said one end portion of said cable guide 
and said first fixation member, and 


said second fixation member axlally supports 
said second connection member connected to said 
another end portion of said cable guide so as to 
freely rotate around an axis corresponding to said 
vertical direction. 
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35 


40 


said firstfixation member axially supports said . 
first connection member connected to sajd one end 
portion of said cable guide so as to freely rotate ^ 
around an axis corresponding to said vertical direc- 
tion. 

5. The cable support structure according to any of 
claims 1 to 4, wherein 

said second support member Includes: 

a second fixation member (31), fixed to said 
second member side, for supporting said an- 
other end portion of said cable guide; and 
a second connection member (32) Interposed 
between said another end portion of said cable 
guide and said second fixation mennber, and 
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